A new species Homortomyces tamaricis is introduced from Cervia, Italy. It is distinct from H. combreti, the type species of this monotypic genus, in having smaller conidia, smaller paraphyses and shorter supporting cells. Morphologically Homortomyces is similar to Stilbospora, which groups in Diaporthales incertae sedis in maximum-likelihood analysis of LSU rDNA sequences. Maximum-likelihood analysis of the combined data set of LSU and ITS rDNA sequences indicates that Homortomyces species cluster with Tubeufiaceae with 77% bootstrap support, but group as a distinct clade with high bootstrap value (100%). These two genera show convergent evolution since both share very similar morphological characters, but have distinct phylogenetic lineages. Further phylogenetic analyses are needed, when more strains of Homortomyces and related genera are available, to resolve the genus familial placement. We maintain the genus in Dothideomycetes incertae sedis. No sexual state has yet been reported for this genus.
Introduction
Traditionally, identification of coelomycetous fungi was based solely on morphological characters (Sutton 1980 , Nag Raj 1993 , Wijayawardene et al. 2012a . However, the introduction of molecular based taxonomic methods has revolutionized taxonomic studies of coelomycetes (Wijayawardene et al. 2012b , Zhang et al. 2012 . It has been over 20 years since the introduction of PCR (White et al. 1990) , and more and more taxonomic and phylogenetic studies have incorporated molecular based methods (de Gruyter et al. 2010 . Recent studies on orphaned conidial fungi and their relationships with sexual states (Boonmee et al. 2011 , Zhang et al. 2012 , Wijayawardene et al. 2013 ) have relied totally on DNA sequence analyses.
Homortomyces Crous & M.J. Wingf. in Crous et al. (2013: 111) is morphologically similar (with a few exceptions) to Stilbospora Persoon (1794: 93) However, in their phylogenetic analysis, Crous et al. (2013) showed Homortomyces (Dothideomycetes incertae sedis) to have a distinct phylogenetic linage to that of Stilbospora (Diaporthales incertae sedis).
We collected a coelomycetous fungus that has very similar morphological characteristics to those found in Homortomyces and Stilbospora. BLAST search results of LSU and ITS rDNA sequences in GenBank showed the closest relative of our strain to be Homortomyces combreti Crous & M.J. Wingf. in Crous et al. (2013: 113) , the type species of this monotypic genus. In this paper we introduce a new species of Homortomyces, discuss its phylogenetic placement and also compare it with the genus Stilbospora.
Materials and methods

Collection
Decaying plant materials (aerial litter) were collected near the sea in Cervia, Italy. Most of the material was from dead plants well adapted for high salinity conditions. Collected dead plant materials were placed in paper bags, brought to the laboratory and observed under a stereoscope to reveal fungal taxa.
Morphological studies and isolation
Sections of conidiomata were made by free-hand under a stereoscope. Conidial characters were observed by removing conidiomata and placing them in a drop of distilled water on a clean slide. Squashed conidiomata were examined under a compound microscope (Nikon Eclipse E600 DIC microscope and a Nikon DS-U2 camera or a Nikon Eclipse 80i compound microscope fitted with a Canon 450D digital camera) and conidial characters determined. Single conidial isolation was carried out using the method of Chomnunti et al. (2011) and germinating conidia were transferred aseptically to potato dextrose agar (PDA) plates and grown at 18°C. Colony colour and other characters were assessed after 1 week and 2 weeks. The specimens are deposited in the Mae Fah Luang University Herbarium (MFLU), Chiang Rai, Thailand. Living cultures are also deposited in the Culture Collection at Mae Fah Luang University (MFLUCC) and Department of Plant Pathology, Agriculture College, Guizhou University, China (HGUP).
DNA extraction, PCR amplification and sequencing
Genomic DNA was extracted from fresh fungal mycelia by using a BIOMIGA Fungus Genomic DNA Extraction Kit (GD2416) (Wijayawardene et al. 2013) . The amplification of rDNA regions of internal transcribed spacers (ITS) and large subunit (LSU) was carried out by using ITS5 and ITS4 (White et al. 1990 ) and LROR and LR5 (Vilgalys & Hester 1990) primers. The amplification conditions for ITS and LSU were carried out according to Liu et al. (2012) . Amplified PCR fragments were then sent to SinoGenoMax, Beijing, China for DNA sequencing. The nucleotide sequence data obtained were deposited in GenBank (Table 1) . Phylogenetic analyses A BLAST search of LSU rDNA sequence was carried out and revealed the closest taxa to our strain. LSU sequences of closest relatives in Botryosphaeriaceae, Pleosporaceae, Tubeufiaceae (Dothideomycetes) and several strains in Diaporthales (to represent Stilbospora and closest taxa) were used to confirm the phylogenetic placement. Maximum-likelihood analysis of combined data set of LSU rDNA and ITS rDNA was also carried out to confirm the placement of our strains in Dothideomycetes. These sequences were downloaded from GenBank and aligned using Bioedit (Hall 2004) and ClustalX (Kohli & Bachhawat 2003) . Alignments were checked and manual adjustments made where suitable and individual datasets concatenated into a combined dataset. Maximum-likelihood (ML) analyses was performed in RAxML (Stamatakis 2006) implemented in raxmlGUI v.0.9b2 (Silvestro & Michalak 2012) . Maximum trees were visualized with Tree View (Page 1996).
Results
Phylogenetic analyses
LSU rDNA analysis
The LSU data set comprised 32 sequences from 31 taxa with Amphisphaeria umbrina (AFTOL-ID 1229) as the outgroup taxon. The dataset consists of 1,402 characters after alignment, of which 1,010 are conserved, 366 are variable and 244 are parsimony informative. A best scoring RAxML tree is shown (Fig. 1 ) and bootstrap support (BS) values of ML (equal to or above 50% based on 1,000 replicates) are shown on the upper branches. FIGURE 1. RAxML tree based on dataset of LSU sequences. Bootstrap support values for maximum-likelihood (ML) greater than 50% are given above the nodes. The GenBank numbers are given after the species names. The tree is rooted to Amphisphaeria umbrina (AFTOL-ID 1229). All sequences from type strains are in bold.
Our strain grouped with Homortomyces combreti (CPC 19808) with high bootstrap support (100%) in a sister clade to Tubeufiaceae (with low bootstrap support). Probably this Homortomyces clade belongs to Tubeufiales (Boonmee et al., pers. comm) . However, it is essential to include more sequences and carry out further molecular analyses. ITS sequences were also used in a separate analysis and in combined analysis with LSU sequences. However, neither analysis was successful and hence are not included.
Combined analysis of LSU and ITS rDNA
The combined data set of LSU and ITS rDNA comprises 3,048 characters, of which 1,310 are conserved, 1,471 are variable and 666 are parsimony informative. The best tree generated by RAxML analysis is shown in Fig. 2 and bootstrap values of ML (equal or above 50% based on 1,000 replicates) are shown on the upper branches.
Homortomyces tamaricis (MFLUCC 13-0441) groups with H. combreti (CPC 19800 and CPC 19808) with high bootstrap value (100%) and this clade is the sister clade of Tubeufiaceae (with 77% bootstrap value).
FIGURE 2. RAxML tree based on combined dataset of LSU and ITS rDNA sequences. Bootstrap support values for maximum likelihood (ML) greater than 50% are given above the nodes. The GenBank numbers are given after the species names. The tree is rooted to Dothidea insculpta (CBS 189.58). All sequences from type strains are in bold. proliferation at the tip of the supporting cells, 9−27 × 2−3 µm. Conidia 22−29 × 9−11 µm (x̄ = 26.3 × 10.2 µm, n = 20), ellipsoid to subcylindrical, straight to slightly curved, initially hyaline, after maturity golden brown to dark brown, smooth-walled, 3-euseptate, apex obtuse, base with scar. Cultural characteristics:-Conidium germinates from apical and basal cells. Colonies on PDA at 20ºC spreading, with irregular margins, not zonate, with thin mycelium, reaching 40 mm diam. after 2 weeks. Surface white, reverse yellowish brown.
Discussion
The previously monotypic genus Homortomyces is typified by H. combreti ). This genus is morphologically very similar to Stilbospora. The latter is characterised by cylindrical, fusiform to clavate, 3−4-euseptate, dark brown conidia that are truncate at the base (Sutton 1980) . Both genera are coelomycetous and both share cylindrical, fusiform to clavate, 3−4-euseptate conidia but differ in the shape of conidiomata. Homortomyces species have pycnidial to intermediate conidiomata, while Stilbospora species have acervuli. Also, there is a scar at base of the conidia in Homortomyces. Crous et al. (2013) clearly showed that Stilbospora macrosperma Persoon (1801: 96) (CBS 121692−5, CBS 121882−3) grouped in Diaporthales in their phylogenetic analysis of LSU rDNA sequences. In our maximum-likelihood analysis (Fig. 1) of LSU rDNA sequences, S. macrosperma (CBS 121882 and CBS 121883) formed a distinct clade, having close affinity with Gnomoniaceae, Harknessiaceae and Schizoparmaceae in Diaporthales, while Homortomyces clustered closer with Tubeufiaceae. It is remarkable that species of Homortomyces and Stilbospora are morphologically similar yet are unrelated as molecular analyses show them to belong in different classes i.e. Dothideomycetes and Sordariomycetes, respectively. This is yet another example of convergent evolution or 'the independent origination of similar organismic forms, as tantamount to experimental replication in the history of life and indicative of the robust counterfactual resilience of macroevolutionary pattern in the fungi' (Powell 2008) , which seems to have occurred often (Malagnac et al. 2008) .
In our maximum likelihood analysis of the combined data set of LSU and ITS rDNA sequences (Fig. 2) , the Homortomyces clade groups with Tubeufiaceae with high bootstrap value (77%). The Homortomyces clade and Tubeufiaceae clade are units with 100% bootstrap support. This indicates that Homortomyces might be a basal genus or family of Tubeufiales (Boonmee et al., pers. comm), or a distinct order. This cannot be determined until sequence data is available for more species in these groups of fungi. Therefore, we keep Homortomyces in Dothideomycetes genera incertae sedis pending further studies.
Homortomyces tamaricis differs from H. combreti in several aspects, i.e. nature of conidia, supporting cells and paraphyses. Conidia of Homortomyces tamaricis (22−29 × 9−11 µm) are smaller than those of H. combreti (32-38 × 13-16 µm). The paraphyses of H. combreti are up to 100 µm long while in H. tamaricis they are up to only 70 µm long. Conidiogenous cells of both species are different in size, i.e. 20-60 × 3-5 µm and 9−27 × 2−3 µm in H. combreti and H. tamaricis, respectively.
We have not found any sexual state on host material and there were no hits of a sexual state in BLAST searches in GenBank. In our analysis and that of Crous et al. (2013) no sexual state groups with Homortomyces.
